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(54) Electric device with flash memory built-in 

(57) An electrical device, in which can easily detect 
an operation status just before a stoppage of a power 
supply or an error occurrence when a system is 
returned, even if the power supply is cut off or the error 
occurs during executing program or erase operation, is 
provided. The electric device with a flash memory built- 
in including an auxiliary non-volatile memory for record- 
ing bus information for connecting the flash memory 
and a control section for controlling the flash memory 
The auxiliary non-volatile memory is preferably to a 
memory, in which data write operation can be executed 
higher than the flash memory, for example, a ferroelec- 
tric RAM (FeRAM). The FeRAM, which is a memory 
using a polarization of ferroelectric, activates the same 
as that of a DRAM, and maintains recorded data, even 
if a power supply is cut off. Further, a time required to 
write data is higher than that of a non-volatile memory 
formed of a floating gate type of MOS transistor, which 
is used in the conventional flash memory. 
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Description 

BACKGROUND OF THE INVENTION 

Field of th^ Invention 

[0001] The present Invention relates to an electric 
device, such as a memory card or a portable electric 
device, including a flash memory composed of a non- 
volatile memory, and a control section controlling the 
flash memory, by which a system can be recovered and 
the recovery operation can be accurately and easily 
performed, when the system is down because of a rea- 
son, such as a power failure or a system error occur- 
rence. 

Description of the Related Art 

[0002] A portable electric device, such as a mem- 
ory card or an electric palmtop computer, in which a 
flash memory is built records data in the built-in flash 
memory, and reads the recorded data out as meeting 
the requirement. The flash memory is, generally, com- 
posed of a non-volatile memory having a floating gate 
type MOS transistor, in which a program operation tor 
recording data, an erase operation for erasing data, and 
a read operation for reading data out are executed. In 
comparison with a read mode operation, a program or 
erase mode operation requires more time than the read 
mode operation, in general. However, as a flash mem- 
ory is a non-volatile memory, in which the recorded data 
is maintained while an electric source is shutting out, it 
is well-known that the flash memory is suitable to use in 
an electric device, such as a memory card or portable 
electric device, used in a status where the use of the 
electric source has a limitation. 
[0003] Fig. 13 is a structural diagram of the conven- 
tional comparatively small-scaled electric device, such 
as a memory card. The electric device 100 includes a 
main memory 2 composed of a flash memory 2, and a 
control circuit 1 for controlling the flash memory 2. The 
main memory 2 and the control circuit 1 are connected 
each other by a bus 4. The electric device 100 is 
attached to a personal computer to record user data in 
the main memory 2. To meet the requirement sent from 
the personal computer, the control circuit 1 supplies a 
command of several cycles to the main memory 2 
through the bus 4, and the main memory 2 executes an 
erase or program operation in response to the supplied 
command. 

[0004] Rg. 14 is a structural diagram of the conven- 
tional comparatively large scaled electric device, such 
as a portable electric device. The electric device 100 
further includes a temporary memory 3. such as a 
DRAM or SRAM, by which data can be written in a com- 
paratively higher speed, in addition to the control circuit 
1 and the main memory 2 composed of a flash memory, 
which are described above. The temporary memory 3 is 



connected to the control circuit 1 through a bus 5 and 
temporary memory control line 6. Then, the temporary 
memory 3 composed of a volatile memory is connected 
to a buttery 8 to make it possible to maintain data, when 

5 the electric source is shut down. 

[0005] When the control circuit 1 writes a data to 
the main memory 2 the write data is temporally written 
to the temporary memory 3, the write data temporally 
recorded in the temporary memory 3 is written to the 

10 main memory 2, which requires a comparatively long 
time to write data, with relatively longer time. Attribute 
information, such as bender information of the electric 
device 100, is also recorded in the temporary memory 
3. 

15 [0006] The above-described electric device where 
the conventional flash memory is built in has no way to 
obtain the status information, when an error occurs or 
an electric source is shut down during the program or 
erase operation, after the system is recovered. In case 

20 of the card memory, therefore, it requires to give func- 
tions of detecting the status, when an electric source is 
shut down or an error occurs while using a card mem- 
ory, and of recovering from such situation to a card 
driver or file system of a personal computer. That also 

25 causes large load on the system side. 

[0007] Although the memory card is useful to bring 
out, however, there is a problem such that an error can 
not be detected, when an error generating factor is 
included in the card memory. Thereby, a diversion of the 

30 card memory is lost. 

[0008] In the case where a temporary memory 3 is 
included in an electric device as show in Fig. 14, it is 
also difficult to detect, after recovered the status when 
the program or erase operations for the main memory 2 

35 is suspended because of a power failure or a system 
error occurrence, and there is the other problem to 
require too much time to recovery the system. 
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[0009] Accordingly, it is an object of the present 
invention to provide an electric device including a flash 
memory, in which error information can be easily 
detected after the system is recovered, and by which 
45 the memory can be easily recovered in a short time, 
even if program or erase operation is suspended 
because of a power source failure or system error 
occurrence. 

[001 0] It is another object of the present invention to 
so provide an electric device including a flash memory, in 
which error information can be maintained when an 
abnormal operation is executed in the flash memory, 
and the memory can be earlier and easily recovered in 
a short time after executing the abnormal operation. 
55 [001 1 ] It is still another object of the present inven- 
tion to provide an electric device including a flash mem- 
ory, which can be continuously used, even if a defective 
bit is found while using the flash memory. 
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[0012] To achieve the above-described objects, an 
electric device with a flash memory built-in according to 
the present invention includes a flash memory, a control 
section for controlling the flash memory, and an auxil- 
iary non-volatile memory, which records information of a 5 
bus for connecting the flash memory and the control 
section at a prescribed timing. The auxiliary non-volatile 
memory is preferably to a memory, which can write data 
in higher speed than the flash memory, for example, a 
ferroelectric RAM (FeRAM). The FeRAM is a memory 10 
using a polarization of a ferroelectric. In general, the 
FeRAM is activated as the same as a DRAM, and data 
recorded in the FeRAM is maintained when an electric 
source is shut down. Further, the operation for writing 
data in the FeRAM is executed in higher speed than that 75 
in a non-volatile memory formed of a floating gate type 
MOS transistor, which is used in the conventional flash 
memory. 

[0013] To achieve the above-described objects, an 
electric device including a flash memory composed of a 20 
non-volatile memory and a control section connected to 
the flash memory through a bus for supplying control 
commands thereto through the bus and controlling the 
flash memory, further includes an auxiliary non-volatile 
memory, of which the write operation is executed in 25 
higher speed than that of the flash memory, wherein the 
control section records the bus information on the auxil- 
iary non-volatile memory at a prescribed timing. 
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Fig. 1 is a structural diagram of an electric device of 
a first embodiment of the present invention. 35 
Fig. 2 is an operational timing chart of the electric 
device of Rg. 1. 

Fig. 3 is a detailed structural diagram of the electric 
device of the first embodiment 
Fig. 4 is an operational timing chart of the electric 40 
device of Rg. 3. 

Fig. 5 is an example of control commands. 

Fig. 6 is a structural diagram of an electric device of 

a second embodiment of the present invention. 

Fig. 7 is an operational timing chart of the electric 45 

device of Rg. 6. 

Fig. 8 is a structural diagram of an electric device of 
a third embodiment according to the present inven- 
tion. 

Fig. 9 is an operational timing chart of the electric so 
device of Rg. 8. 

Fig. 10 is a structural diagram of an electric device 
of a fourth embodiment according to the present 
invention. 

Fig. 11 is a structural diagram of an electric device ss 
of a fifth embodiment according to the present 
invention. 

Fig. 12 is a structural diagram of an electric device 



of a sixth embodiment according to the present 
invention. 

Rg. 13 is a structural diagram of an electric device 
having the conventional flash memory. 
Rg. 14 is a structural diagram of an electric device 
having the conventionial flash memory. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0015] Hereinafter, embodiments according to the 
present invention will be now explained in accompany- 
ing with the attached drawings. However, it should be 
understood that the technical scope of the present 
invention is not restricted to the embodiments. 
[001 6] Fig. 1 is a structural diagram of an electrical 
device of a first embodiment according to the present 
invention. As is shown in Rg. 1, the electric device 100 
includes a main memory 2 composed of a flash mem- 
ory, and a control circuit (CPU) 1 for controlling the main 
memory 2. The main memory 2 and the control circuit 1 
are connected each other by a bus 4 having address 
and data signal lines. The electric device 100 further 
includes an auxiliary non-volatile memory 10 composed 
of a ferroelectric RAM (FeRAM), to which a bus 12 
branched from the bus 4 is connected. Additionally, the 
auxiliary non-volatile memory 10 is controlled by a con- 
trol signal 14 for ferroelectric RAM (FeRAM) sent from 
the control circuit 1. 

[0017] The auxiliary non-volatile memory 10 is a 
memory, which uses a polarization function of a ferroe- 
lectric, for example, in which a ferroelectric is used for a 
gate oxidized f ilm of a MOS type cell transistor to make 
a polarized condition by applying a voltage to the gate 
oxidized film and to give a function of a non-volatile 
memory by keeping the polarized condition, when an 
electric source is shut down. Data is read out through 
ON or OFF of the cell transistor according to the polar- 
ized condition. The time required for writing data to 
make the polarized condition is shorter than that in the 
flash memory using a floating gate type MOS transistor. 
[0018] Fig. 2 is an operational timing chart of the 
electric device of Fig. 1. A chip erase operation S1 for 
erasing a whole chip, a sector erase operation S2 for 
erasing in every one sector, a read operation S3 for 
reading data and a program operation S4 for program- 
ming the data as statuses of the flash memory device 2 
are shown in Fig. 2 as examples. In each status, a con- 
trol circuit 1, i.e., CPU, supplies a control command or 
an address to address and data buses of the bus 4. In 
response to the command or the address, the main 
memory 2 composed of a flash memory becomes active 
for each status. 

[001 9] For example, a control command is supplied 
to the bus 4 during the first half of an operation period of 
the flash memory 2 so that the flash memory 2 acknowl- 
edges the operation of the status. Therefore, the control 
circuit 1 supplies a FeRAM control signal 14 to the aux- 
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iliary non-volatile memory 10. In response to the control 
signal 14, the auxiliary non-volatile memory 10 records 
information of the bus 4. This bus information recording 
procedure is executed in every one status, and only the 
bus information in the latest status or in plural of the lat- 
est statuses is/are recorded on the auxiliary non-volatile 
memory 10. Consequently, there is no need to have a 
large storage capacity in the auxiliary non-volatile mem- 
ory 10. 

[0020] Assuming the operation is normally com- 
pleted in each statuses S1, S2 and S3, and an error 
occurs or a power source is cut down, when executing 
the program procedure at a cycle S4 in the example of 
Fig. 2. When the power source of the electrical device 
10 is supplied after that the control circuit 1 reads the 
bus information just before the error occurrence 
recorded in the auxiliary non-volatile memory 10. Then, 
the control circuit 1 can know the status in the error 
occurrence time according to the recorded bus informa- 
tion of the error occurrence time. The status of the error 
occurrence time includes information of either of chip- 
erase, sector-erase, select and erase, read or program. 
When the status of the error occurrence time includes 
the sector erase or program, an address to be erased or 
to be programmed is also included in the information. 
That is, as the control circuit 1 can acknowledge to 
which address the erase or program operation was 
being executed at the error occurrence time, when the 
electric source is started up, the erasing or program- 
ming procedure can be started immediately after turn- 
ing the power ON. In the conventional electric device, it 
is required to check contents of data recorded in the 
main memory and to detect an address to which cell is 
not programmed when turning the power source ON 
again, after an error occurs. 
[0021] Further, in case when the error occurs not 
because of the shut down of the power source, but 
because of a defective program according to the use of 
a defective cell, the auxiliary non-volatile memory 10 
records the address of the defective cell as a mask 
address. Using the mask address makes it possible to 
inhibit programming to the defective cell after that This 
explanation will be described later in detail. 
[0022] Only the latest bus information is recorded 
on the auxiliary non-volatile memory 10. Assuming the 
bus information is updated to the auxiliary non-volatile 
memory 10 in every one operation cycle. If the main 
memory 2 has a capacity of 4 Mb'rts and 16 input/output 
terminals I/O, the auxiliary non-volatile memory 10 is 
required to have a total capacity of 40 bits, i.e., 18 bits 
for an address bus, 16 bits for a data bus of input/output 
terminals and several bits for a control pin connected to 
the main memory 2. 

[0023] When a memory card is used as the electri- 
cal device 100, for example, the electric device 100 is 
connected to different personal computers. In this case, 
the bus information on the previous error occurrence is 
maintained in the auxiliary non-volatile memory 10 of 



the memory card. Therefore, the user can read the 
information out at the different personal computer and 
acknowledge the status of the error occurrence time, 
thus the system reliability is improved. 

5 [0024] Fig. 3 is a detailed structural diagram of the 
electric device of the first embodiment. In this example, 
a main memory 2 composed of a flash memory includes 
a capacity of 4M bits, and a bus 4 includes 18 address 
buses ADD, 16 data buses D-ITO, and several control 

w buses CTL Each of the control buses CTL includes chip 
enable signal /CE, output enable signal /OE and write 
enable signal /WE, for example. These buses are fur- 
ther brunched, and the brunched buses 12 are also 
connected to the auxiliary non-volatile memory 10. 

15 [0025] Fig. 4 is an operational timing chart of the 
electric device shown in Fig. 3. Fig. 4 shows an example 
of a chip erasing procedure selected from plural opera- 
tion statuses. As the chip erasing procedure erases 
important storage data, the control circuit 1 supplies a 

20 control command having six cycles to make the flash 
memory 2 acknowledge, in order not to erase the stor- 
age data because of a system error. In other words, 
control commands shown in Fig. 4 are supplied to an 
address bus ADD and a data bus D-l/O from the first 

25 cycle to the sixth cycle. The control circuit 1 makes the 
auxiliary non-volatile memory 10 record the control 
commands in every one cycle. That is, the control com- 
mands required for six cycles are recorded on the auxil- 
iary non-volatile memory 10. After that, the entire chip 

30 erasing procedure is executed. 

[0026] The above-described cycle for supplying the 
control commands requires about 100n seconds, for 
example, while the erasing procedure after the above- 
described cycles requires several seconds, for example. 

35 In other words, although the time tor supplying com- 
mand sequences of six cycles to the bus 4 is close to 
600n seconds, the erasing operation after that requires 
several seconds much longer than the command 
sequence supplying time. Therefore, as is explained in 

40 Fig. 2, the control commands supplied to the bus 4 are 
recorded in the auxiliary non-volatile memory 10 during 
the foregoing half section of the operation time of each 
status. Then, when the power supply is turned ON after 
the error, the control circuit 1 can easily detect the oper- 

45 ation status just before the error occurrence, by analyz- 
ing control commands required for six cycles 
immediately before the error occurrence. 
[0027] Fig. 5 shows an example of control com- 
mands. In the read operation, the flash memory 2 out- 

so puts read data RD to the data bus D-l/O in response to 
the control commands of three cycles and the read 
address RA at the fourth bus cycle. At the program 
operation, the flash memory 2 executes the program 
operation in response to control commands of three 

55 cycles and a program address PA and program data PD 
at the fourth cycles. The program operation requires to 
erase the programmed address once, to program after 
that, and to verify the program. Therefore, it requires 
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more time than the command sequence. At the chip 
erase operation and the sector erase operation, control 
commands for six cycles are supplied to the flash mem- 
ory 2, and the flash memory 2 executes the erase oper- 
ation in response to those control commands. These 
two erase operations are distinguished by the control 
command of the sixth cycle, in the sector erase opera- 
tion, a sector address SA is supplied at the sixth cycle. 
[0028] As is apparent from the example shown in 
Fig. 5, by continuously recording the control commands 
output to the bus 4 in the auxiliary non-volatile memory 
10 during the foregoing section of each status, the con- 
tents of the operation and the operated addresses PA 
and SA just before the error occurs can be read out, 
when the error occurs during the program or erase 
operation. Further, as the erased address is supplied to 
the bus 4 at and after the seventh cycle in the erase 
operation, it becomes possible to know the erased 
address just before the error occurrence by recording 
the erased address to the auxiliary non-volatile memory 
10. 

[0029] Fig. 6 is a structural diagram of an electrical 
device of a second embodiment according to the 
present invention. In the second embodiment, a ready 
busy signal RY/BY and a timing limit over signal DQ5, 
both of which are flag signals included in the bus 4 and 
are supplied from the flash memory 2 to the control cir- 
cuit 1, are also connected to the auxiliary non-volatile 
memory 10. Data of a bus line 13 including the address 
bus ADD, the data bus D-l/O and the control bus CTL in 
the bus 4 is recorded in the auxiliary non-volatile mem- 
ory 10 as bus information. 

[0030] Fig. 7 is an operational timing chart of the 
electrical device shown in Rg. 6. Examples of an erase 
status S1 1. a program status S12, a program status 
S13 and a program status S14 are shown in Fig. 7. The 
above-described flag signals RY/BY, DQ5 are output 
from the flash memory 2 in the erase or program opera- 
tion. As is apparent from Rg. 7, the ready busy signal 
RY/BY goes to level L while the erase or program oper- 
ation is executing in the flash memory, and the ready 
busy signal RY/BY goes to level H after finishing the 
operation, for example. In the program operation, the 
ready busy signal RY/BY goes to level L, at the fourth 
cycle of the command sequence shown in Rg. 5. In the 
erase operation, similarly, the ready busy signal RY/BY 
goes to level L at the sixth cycle of the command 
sequence shown in Fig. 5. After the completion of the 
operation, the signal goes to level H. This is shown in 
Fig. 7. Therefore, in response to the ready busy signal 
RY/BY, the control circuit 1 makes the auxiliary non-vol- 
atile memory 10 record the information of the bus 13 
according to the FeRAM control signal 14. Thereby, the 
bus information after actually starting the erase or pro- 
gram operation is recorded in the auxiliary non-volatile 
memory 10. As the result, the operation history just 
before the error occurs can be read out from the auxil- 
iary non-volatile memory 10, when an error occurs. 



[0031] The flash memory 2 outputs the timing limit 
over signal DQ5, which is the other flag signal, when the 
program or erase operation time exceeds a predeter- 
mined time. As level L of the timing limit over signal DQ5 

5 means the operation time does not exceed the pre- 
scribed time, it means that each erase or program oper- 
ation is executing appropriately, as long as the signal 
DQ5 is level L during each operation time of each sta- 
tus. Further, as is shown in the status S14 of Rg. 7, if 

jo the signal DQ5 goes to level H during the program oper- 
ation, this means a program error occurs. Therefore, the 
control circuit 1 makes the auxiliary non-volatile mem- 
ory 10 record the bus information according to the 
FeRAM control signal 14, in response to the change of 

75 the signal DQ5 from level L to level H. As the result, 
information of an address where the program error 
occurs can be recorded in the auxiliary non-volatile 
memory 10. 

[0032] By using the recorded address when the 

20 error occurs, rt becomes possible to reprogram from the 
recorded address on to inhibit executing the program 
again at the address where the error occurs. 
[0033] It is also possible to record more detailed 
error information in the auxiliary non-volatile memory 10 

25 by recording both the bus information in response to the 
ready busy signal RY/BY and the bus information in 
response to the timing limit over signal DQ5. 
[0034] Fig. 8 is a structural diagram of an electrical 
device of a third embodiment of the present invention. In 

30 the third embodiment, a history of the above-described 
ready busy signal RY/BY, among the bus 4 connecting 
the control circuit 1 to the main memory 2, is recorded in 
the auxiliary non-volatile memory 10, in response to the 
FeRAM control signal 14. 

35 [0035] Fig. 9 is an operational timing chart of the 
example of Rg. 8. As is described above, at the erase or 
program operation, the ready busy signal RY/BY goes 
to level L during the operation, and goes to level H after 
completing the operation. Therefore, in a case where 

40 the system is down due to the error occurrence, it 
becomes possible to know whether or not the error 
occurs during the erase or program operation, by 
recording the status of the ready busy signal RY/BY in 
the auxiliary non-volatile memory 10. Recording the 

45 information makes it possible to know whether or not the 
erase or program operation should be executed again, 
when the system is recovered. 
[0036] As is shown in Fig. 9, at the time when the 
ready busy signal RY/BY goes from level H to level L or 

so from level L to level H, the control circuit 1 makes the 
auxiliary non-volatile memory 10 record the status of 
the ready busy signal RY/BY according to the FeRAM 
control signal 14. Therefore, it becomes possible to 
detect whether an error occurs during the operation (if 

55 RY/BY is level L) , or an error occurs after completing the 
operation (if RY/BY is level H), by checking the last 
ready busy signal RY/BY recorded in the auxiliary non- 
volatile memory 10, when the system is recovered after 
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the error occurrence. In other words, it becomes possi- Cla 
ble to detect whether or not the operation is normally fin- 
ished. Additionally, as only one bit of the ready busy 1. 
signal BY/RY is recorded in the auxiliary non-volatile 
memory 10, it becomes possible to reduce the storage s 
capacity of the auxiliary non-volatile memory 10. 
[0037] Fig. 10 is a structural diagram of the electri- 
cal device of a fourth embodiment according to the 
present invention. In the fourth embodiment, the auxil- 
iary non-volatile memory 10 includes a bus storage area 10 
101 and a mask address area 102. information of the 
bus 12 branched from the bus 4 is recorded in the bus 
storage area 101 at the above-described prescribed 
timing. On the other hand, an address at the time the 2. 
program or erasing operation becomes defective is 75 
recorded in the mask address area 102. Then, the bus 
information in the bus storage area 101 is read out for 
an automatic analysis when the system is recovered, 
and used for an operation after the system recovery. On 
the other hand, the address recorded in the mask 20 3. 
address area 102 is read out from the control circuit 1 
after recovering the system, and it is inhibited to access 
the address after that. 

[0038] Rg. 1 1 is a structural diagram of the electri- 
cal device of a fifth embodiment of the present inven- 25 
tion. In the fifth embodiment, the auxiliary non-volatile 
memory 10 includes a bus storage area 101 and a tem- 
porary area 1 04. Bus information is recorded in the bus 4. 
storage area 101 at the prescribed timing, similarly to 
that of Fig. 1 0. The temporary area 1 04 is used to tern- 30 
porally record write data or to record attribute data of the 
memory card, similarly to that of the temporary memory 
3 described in the prior art. It becomes possible to give 
a function equivalent to that of the conventional tempo- 
rary memory 3 to the temporary area 104 by using the 35 
FeRAM, by which write or read operation can be exe- 5. 
cuted in high speed, without using a buttery. 
[0039] Fig. 12 is a structural block diagram of the 
electrical device of a sixth embodiment. In the sixth 
embodiment, an auxiliary non-volatile memory 32 com- 40 
posed of a FeRAM is provided on the same chip of the 
main memory 2 formed of a flash memory area 30. 
Therefore, the bus information supplied to the flash 
memory area 30 is supplied to the auxiliary non-volatile 6. 
memory 32 through a connection line 34, and the bus 4s 
information is recorded at a prescribed timing. 
[0040] As is explained above, according to the 
present invention, even if an error occurs during erase 
or program operation, bus information just before the 
error occurrence is recorded in a flash memory, which so 7. 
requires a long time to execute program or erase oper- 
ation. Therefore, an analysis of the bus information 
recorded in the auxiliary non-volatile memory after 
recovering the system makes it possible to easily know 
an operation status at the error occurrence and makes ss 
it possible to simplify the operation after the system is 
recovered. 



An electrical device including a flash memory and a 
control section connected to the flash memory 
through a bus for supplying control commands via 
the bus to control the flash memory, comprising: 

an auxiliary non-volatile memory having a 
faster write operation than the flash memory, 
wherein the control section causes the auxil- 
iary non-volatile memory to record the bus 
information at a prescribed timing. 

The electrical device according to claim 1 , 

wherein the control section causes the auxil- 
iary non-volatile memory to record the bus informa- 
tion, when instructing program or erasing operation 
to the flash memory. 

The electrical device according to claim 2, 

wherein the control section instructs the pro- 
gram or erase operation by supplying a combina- 
tion of prescribed commands throughout plural 
cycles, and causes the auxiliary non-volatile mem- 
ory to record the control commands in each of the 
plural cycles. 

The electrical device according to claim 2, 

wherein the control section causes the auxil- 
iary non-volatile memory to record the control com- 
mands supplied to the bus, in response to a flag 
signal showing the operation is executing, which 
the flash memory returns in response to the instruc- 
tion of the program or erase operation. 

The electrical device according to claim 1 , 

wherein the control section causes the auxil- 
iary non-volatile memory to record the bus informa- 
tion, in response to a flag signal informing the 
operation failure, which the flash memory returns 
when an enor occurs during the program or erase 
operation. 

The electrical device according to claim 1 , 

wherein the control section causes the auxil- 
iary non-volatile memory to record write data to the 
flash memory or attribute information of the electri- 
cal device. 

An electrical device having a flash memory and a 
control section connected to the flash memory 
through a bus for supplying control commands via 
the bus so as to control the flash memory, compris- 
ing: 

an auxiliary non-volatile memory having a 
faster write operation than the flash memory, 
wherein the control section instructs program 
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or erase operation to the flash memory, and 
records histories of flag signals informing that 
the operation is executing or the operation is 
completed, which the flash memory returns in 
response to the instruction, in the auxiliary non- 5 
volatile memory. 

8. An electrical device having a flash memory and a 
control section connected to the flash memory 
through a bus for supplying control commands 10 
through the bus to control the flash memory, com- 
prising: 

an auxiliary non-volatile memory having a 
faster write operation than the flash memory, is 
wherein the control section records an address 
when the program or erase operation becomes 
defective in the flash memory in auxiliary non- 
volatile memory and inhibits executing program 
or erase operation to the recorded address. 20 

9. The electrical device according to either of claims 1 
though 8, 

wherein the auxiliary non-volatile memory is 
a ferroelectric RAM (FeRAM). 25 
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